Inhibitors of metabolic reactions. Scope and limitation of acyl-CoA-analogue CoA-thioethers.
Substrate and intermediate analogue inhibitors of enzymes were prepared in which the thioester oxygen of acyl-CoA substrates is replaced by hydrogen with formation of CoA-thioethers. Experiments performed with ATP citrate lyase and S-(3,4-dicarboxy-3-hydroxybutyl)-CoA are consistent with citryl-CoA but not with citryl-enzyme being the direct precursor of the products acetyl-CoA and oxaloacetate. Consistent with these results, a previously described isotopic exchange between acetyl-CoA and [3H]CoASH, indicating the formation of an acetyl-enzyme in the reaction pathway, could not be confirmed. Substrate analogue CoA-thioethers of malate synthase are inhibitors endowed with the affinity of the substrates. Acetyl carboxylase and fatty acid synthetase are not inhibited by the substrate analogue S-ethyl-CoA; S-carboxyethyl-CoA, which could substitute for malonyl-CoA, is likewise not inhibitory. An explanation is proposed. Previously suggested roles of S-carboxymethyl-CoA, an acetyl-CoA-related inhibitor of citrate synthase, are discussed in the light of new experimental data. S-Acetyl, S-propionyl and S-carboxymethyl derivatives of 1,N6-etheno-CoA loose the high affinity of their CoA-counterparts to citrate synthase, probably because the ethylene group prevents proper binding to the enzyme.